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(57) Abstract: A solid-state laser comprises a laserdiode lor exciting a solid- 
state laser medium, a source of constant current for supplying a constant current 
to the laserdiode, voltage measurement means for measuring the voltage across 
the laser diode, and troubleshooting means lor detecting trouble with the laser 
diode based on the output from the voltage measurement means. The laser de- 
vice, capable of troubleshooting, is not bulky of complex, with no photodiode, 
while maintaining laser oscillation efficiency. 

(57) W$3: 



o 



<, L--tfy<^-- K^s««m*, mwz±m<t ■ mm<tr^z\tu 



WO 02/056433 



PCT/JP00/09320 



1 

m m m 

MM 

tf ^-T t-Fl (la, lb, 1 c , Id) it KM 10*5 

«Et«fcoTfr , 5fc«>, ^iiTffl^bn^Etim^i otitii, m»j 



WO 02/056433 



PCT/JPOO/09320 



2 

HOfllTWu -^[pJckO U-if^-f K 1 ©Sftjgft £!MUT^ 3 

ft; 

ifis mi 0®(D£o\z. V— if^tf-K 1 (la, lb, lc, Id) 
££#£5. H0«k5fc, t- K 1 ^ ^ 1 fj: < ^ § J: 

&5#*5fc«>, l/-+f t- H 1 u-*fMM 2 ^a»ft& l i tig 
ilTSHit^. Z.<Dfttb, 7* h^-f^-- H 1 6 £iefi-r-5iim£*S 



WO 02/056433 



PCT/JPOO/09320 



3 

10 £ C «fc 0 filnt^ 0 Q <h & 3 ;i £ < , -^««t £ ffi$P b 

15 n*lflCI/-if^t- KjWIIL if <Z) U"— -tf^-f — F 

T? * £ El ft U - If g a * t# 5 © T $> § . 

25 



WO 02/056433 



PCT/JPOO/09320 



£ Stt I/- -If $ flf&l" 5 © T & § o 
& ft faH T § C £ # T * 5 fc (D "C & Z> '. 

sfc. z.o%mt, *mss3t^a*i, -«ftfi©u— tf^-r^--F©« 

1/ — tf g K & JI fftT § t) CO T * -5 . 

dOfgHlte, «ffiW^#H:^, nil (n«4EJU:0g8S&) cd 



WO 02/056433 



PCT/JPOO/09320 



5 

^1©^HJ«, gft&ffl^g:^ b-lf^-f:*- F©#Mf**!l»r 

t * * ee <a » m m <t b t ± pi m £ ffi t t m » m t & m ® e> n & # &g 

H © 38 £ € BE Sff I S ± PS IS £ ffl & ± £ ft \t m IE TI8KJHIKT"C»5 
£ Iz-lf^W^-- Kl:*fl/TfloTSljft«Sft5 H£*l»ltT?#S 
«»Efl[*«#fc:3Cfls1-'S«fc5*»'&fc:*UT%>, **IE^ 



WO 02/056433 



PCT/JPOO/09320 



6 

fill 1HH fl£*OH#:^-1J , ^«©U--tf^>r^-K©Sfi:Ptlfta© 
M£f£91t-5£#©«fg/&!I]T&&o 

5S BJ * § fc 86 ©*& © 
i . 

m i ait d©fgsj©^ i ©nii©^^tj:5@#i/— «fs«©saj 



WO 02/056433 



PCT/JPOO/09320 



7 

5 (Si 2^6SI6nT#fcU'— tf^-f ^--H l©«Ete> *JEE±IEJfc8lH3B 

UatiD, ±K&j£MV2 £Jt»£n, ±KiS:£te V 2 £U:©«£ 

feU— tf^-f^-K 1 ©mj£te|W!P#tC, fcETKJfcRSGl 3 btit), 

o KcfcoTiz-if^*- h i t««E*««E$n*. £©a 
-notE^u-wt- f i ©mmk^t&o m^m\z%^h 

a^^«t«s*nfcw— tf^^-F kdieu 1 3 

ft©*JE±l8JtttWl 3 a£43V>T, ±EKj£ffiV 2 £Jt«£ft*. Iff 
«, «ETIfiJtttlBl'3 bt^UTTRiaSttVl i:fejt«$n, TPS 

25 

-Fl©M«flte> m 1 2 EHC&DT^-f £5 fc, ISiE^'^^Su 



WO 02/056433 



8 



PCT/JPOO/09320 



if^v f i timmist^m^t, u-i?y<t*- f i (Dm^mmt, 

mi 2 0(;^ET^T«k"5tC, OVtfc*. LfcitoT, TERJtfiV 
MtLTfc, fill 2|©^Ai:iBil!*t ( ):5l:« ii* <Z) I/— if ^-f * 

tLxmmzTKt&o \z, jE%£%m?z>mzm*wrzi±, ^ommiz 
u— tf^-f Fiat i/— tfy-r^-- Fib <h©mff-m 

»£ (V-I) fWn^l 20^TJ:5l:^oTl^ttn 

-If^W^-- F 1 aRtfl bO%W £&tt}-f §c:<h^-C#3„ 

±RBIS!J£te V 2 RtfTRRfcttV 1 £Rtt5 £ t \Z J; 0 ^ * 
-Fl©M*&, mi 20fc^f^— tf^-T^-K l 

c ©=fca «JE-*aE#te#*£<gfc5 U-if^-f F©*§-£i\ 
£#j&CC£5fc«>, *E-«aE«rtt©ftfc*U~ if^V^-F 1 

3 U-tf^-f F 1 ^ffiTt^ d £ ^f^LTi) 0 , V- 

f i ftz%±t%m&yt0m<7)M^z$ittiT:£z> z.t*M 

C0£il©J&J£T«, l/-if^W^-Fl«, lfl0*££jSLTtr> 
2|i^±{S^iJfc^^^nT ! bij^to^T«IWI«T^i) 0 ±&g=£ 



WO 02/056433 



PCT/JPOO/09320 



9 

1/— tf^-f F 4 fi tt^ij CO "c\ £1/— tf^W^- K©*JEte, 
8 V 4flOU— if*^:*- 1 W@&bfcJ§£, £V 

±$©31 1 (Dmnommx-m^tc^oiz, 2 m£i±.\g.m\zmmi<tzm 

&\z&m<DU-1?y'C*- F 1 oit£Mt5«fc5 te±HRR£«, T 

mi 2 at^t i ^ 1:, 1^ © i/-+f y-f t- f 1 tt^i Dtii-e^ o t 

PS|K:3S£T5«JEJ&*ftfca. zotztb. \M.n\zW& Z> V-*f$< Jr- F 1 

Atf , 10* © U— tf^-f F 1 0*EE#jE#l*tBT?, 2V^e>2. 3 V £T 
ItoWSttS^ CICOI/— tf^V^-F 1*1 OflMJiJ£»L£J§ 
£1/— tf^*- F 1 OfllEEtt, 2 OVjfc 6 2 3 V£T©t3[ii*]C0li fcfc 
S. l/ft^T, jE3t<h¥iJI#rT3i&[i£2 0V^£>2 3 VfcKjfcUfc tttlfcffc 



WO 02/056433 



1 0 



PCT/JP00/09320 



JE#±T2. 3VTfeofcl^ ^©^llS^ISb/r^-f St, £#©« 
JEtt, 2 3 V- 2. 3V=2 0. 7Vt&5. L^U IE#t5B«2 0V^^ 
2 3 VST©l5ETK^nT^«)fc«), 2 0. 7VH jEffffclfiB0'*JE"T? 

*st*ijwf$nTUsv^ £©=!§£, ^-fn3&uffl©*©u— tfy-r^-F i 
ffifRmr'tiz. j&mnm m^t) \zu— tf^-r^-- h i (i-i, 

1-2, • ♦ •, l-n) tfnffiift^JfcSiiasnT^S. fc#©U— !f 

H 1 t^LTffigiJ'fc, «JEE8l5£gB2 2 £:fc^T«jEE£«!lj£U 
SfcW^JJtffl^ 3tC&^T> §3^ © 1/— if ^-f F 1 \Z~D^XMM\Z1&. 
m&WfetZo Z(DmM<vftm<Db(D\zJ:Z>, U—tfy^jr-Ffctt? 

CO* 2 ©Ott'&tt, fi* © t^-lfy^- K 1 © 

^JfcJfcttUfc um^HH, #^©l/-if^-i'^- H l ©i^ 

H£S©^H3 . 

i51H d©^BJ©^3 ©^©MKcfcSH^U-^gfi©^ 

«i^H"c*s. mmi o niz-ify-r^-- h i tfn®&m\z%mz 



WO 02/056433 



PCT/JP00/09320 



1 1. 

-So 

St 3 ©IIJS©^©^©^ ±i£OM2 O^J(fiO^J|©fe©tit^T, 
fc 8S> ©IBH^ fftlff pgfi £ />& < f 5 E i #T # 5 . 
m{S£#©$Uc}§£-rnk£\ % 2 ©*Jfi©^tgo t>© £ &£l3$®$flg 

^2©»©^M©fe©©^5^#i4©I/--tf^-r^-H l, T&fc>^ M 
Jft*JE©&£>"3##2. 0V^b2. 3VT*5I/-Wt-H, Si Ofi 
a?iJfct^L£«££Wc<hoTraT3o 1 Offlfc^JK:LT£flaiJE£SlJ£ 

3 tl 5io'oi;^raSim (m=5£T3) , 5 

m<DU— tf*y*-K©£#^EEte, 10. OVfrSll. 5 Lfc 
#oT, IDfTttHSrl 0. OV^ei 1. 5 VfcKJtL&tftttffc - 
#v 5 fia^Jfl^Lfe 3r- F^T^T 2 . 3 VT*S£l/T\ 

035lffl©*jWH*&l/fc£T*£, i«EH 11. 5V-2. 3 V = 

■j& k t pj 1 1 $ % © & p* ¥ ij jt ffl o m b§ #$ $ m t & § . u - if ^ -r * 

2 Rtf*BETffiJfclfcaU 3 b KA^nsTUfS^ffiV 1 -en-en, 

* £ © ie # t jpj iff £ n & « e © is h * m 7 m { c 7K t . 



WO 02/056433 



PCT/JPOO/09320 



1 2 

MJ£i;T:±#U 4S«&L&*'&fctio V^iriTt^, ^t, 
]£3l±©fiJfflpJtgft 



WO 02/056433 



PCT/JPOO/09320 



1 3 

i* # o te h 

5 - Fiz-femmzmTfemmmt, muu-i??^*- pompoms, 
z m m ? z> * m m m & g* t , n © m je m # s ^ e> © m a t * ^ # t& t s 

b o ta* ci^t tuts u— -tf^-r f ©s^t ztkmtz m 
tttfe as £ £ fit *. & d t t -r s n# -if si. 

15 

* © e gu © so £ « je * n u? & tb ^ © ^ ta * -f a %> © t * * d t £ w ik 

9Q 4. *JE«lj£^&tt, nj@ (nte4^±©g») © l/-1t**W F 

F0!fi©«JE&fl3iJK:»JfcU *©flJ3iJ©«!)j£«JE*J*fcfcai^a 
Si. 

25 



WO 02/056433 



PCT/JPOO/09320 



1 4 

5 fcf3*OH#l^— 



WO 02/056433 



o 



1/12 



mm 



O 



PCT/J POO/09320 




WO 02/056433 



PCT/JPOO/09320 




WO 02/056433 



PCT/J POO/09320 



3/12 




WO 02/056433 



o 



o 



PCT/J POO/09320 



4/12 



1-1 



1-2 



1-3 



1-n 



\ 

22 



\ 

23 



o 

WO 02/056433 



o 

PCT/J POO/09320 




WO ((2/056433 



PCT/J POO/09320 



6/12 



mm 




o 

WO 02/056433 



o 

PCT/J POO/09320 



7/12 




WO (12/056433 



8/12 



PCT/J POO/09320 



3 2 4 5 



8 



t t 1 

H>H>fPH— -; 



WO 02/056433 



G 



O 

PCT/JP00/09320 



9/12 




10 



WO 02/056433 



o 



o 

PCT/J POO/09320 



10/12 



mom 




10 



WO 02/056433 



PCT/J POO/09320 



11/12 



mm 




WO 02/056433 



o 



o 

PCT/J POO/09320 



12/12 

H12H 




Vr 



INTERNATIONAL SEARCH REPORT 


International application No. 




PCT/ JP0 0/0 93 2 0 


A. CLASSIFICATION OF SUBJECT MATTER 




Int. CI 7 H01S3/0941, H01S5/00 





According to International Patent Classification (IPC) or to both national classification and IPC 
B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 H01S3/00-3/02, 3/04-3/139, H01S5/00 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1940-1996 Toroku Jitsuyo Shinan Koho 1994-2000 

Kokai Jitsuyo Shinan Koho 1971-2000 Jitsuyo Shinan Toroku Koho 1996-2000 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



A 



US, 5291505, A (Hughes Aircraft Company), 

01 March, 1994 (01.03.94), 

Full text; all drawings 

& EP, 608146, A Sc JP , 7-7210, A 

6 KR, 145348, B 

US, 5736881, A (Hughes Electronics), 

07 April, 1998 (07.04.98), 
abstract; Figs. 1 to 3 

& EP, 716485, A & JP, 8-228026, A 

US, 6137816, A (Mitsubishi Denki Kabushiki Kaisha) , 
24 October, 2000 (24.10.00), 
abstract; all drawings 

Sc JP, 11-87818, A Sc DE, 19840511, A 
& CN, 1211094, A 

JP, 5-144063, A (Seiko Epson Corporation), 
11 June, 1993 (11.06.93), 
abstract; Fig. 1 (Family; none) 



1-6 



1-6 



1-6 



1-6 



Further documents are listed in the continuation of Box C. 

* Special categories of cited documents: — _ _ 

"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international filing 

date 

"L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later 
than the priority date claimed 



I I See patent family annex. 

"T" later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search I Date of mailing of the international search report 

30 March, 2001 (30.03.01) 10 April, 2001 (10.04.01) 

Name and mailing address of the ISA/ Authorized officer " 
Japanese Patent Office 

Facsimile No. Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 



l!KSttiJi#H§- PCT/JP0 0/09 3 20 



A. &W<DR-rzft®(Dftm (BfftWF&Si (IPC) ) 

Int. CI' HO 1 S 3/0 9 4 1, HO 1 S 5/0 0 



W*tTofcf«ir®wM(Tpc)) ~ — 

Int. CI 7 HO 1 S 3/0 0-3/0 2, 3/04-3/1 3 9, H01S5/00 

3 



B*ESffl.ff^# 194 0-19 9 6? 

B*GB&nX£9r£&tt 1 9 7 1-20 00? 

B*Ha»Hffl*fSS<2;* 1 994-2000? 

B*fflH^tTlgS^# 1996-2000? 



# t~ y — * 



08S1-S 



US, 529150 5, A 
(Hughes Aircraft 
1. SM. 1 9 9 4 (0 1. 0 3. 

&EP, 6 0 8 1 4 6, A & J P, 
&KR, 1 4 5 3 4 8, B 



1-6 



Comp a n y ) 
9 4) 

7-7210, A 



(x] cwvmziz^xmmmztiT^z. 



TEj Hl^ttigSBWcofflB^fctt^-eibS^, Hl&fflSIB 

TLj fi*tt±afc»il4rffiiB"*-5XittX«:ttoS:iR©38ff 
B*L<ttfll<0«SiJ*a*S:*fic-r5.fcje>C5lffl-f 6 

r Pj SIRttJHBgtrT?, ^o^5fc«|<DiSR0S5lt*5IHJS 



©3gfl?©fci6i;:§lffl-t5 i>© 



3 0. 0 3. 0 1 



h+hhmw (i sa/j p) 

100-8915 
XTM^fft H E@3}SB@= T S 4 # 3 -Sy 



1 0.04.01 



2K 



3 0 13 



03-3581-1101 rtljl 3253 



«5£PCT/I SA/2 1 0 (*2^~ i>) (1 9 9 8?7J?) 



bs=ST AVAILABLE COPY 





m^mm^ pcT/jpoo/09320 
























A 


US, 5736881, A 




1-6 




(Hughes Electronics 


) 






7. 4fi. 1 9 9 8 (0 7. 0 4. 9 8) 








Sift, #1-30 


2 2 8 0 2 6, A 






&EP, 7 1 6 4 8 5, A & J P, 8- 




A 


US, 6 1 3 7 8 1 6, A 




1-6 




(Mitsubishi Denki Kabushiki 






Ka i s h a) 2 4. 1 0M. 2 0 0 0 


(2 4. 1 0. 0 0) 














&JP, 1 1 - 8 7 8 1 8, A &DE, 


19840511, A 






&CN, 121109 4, A 






A 


JP, 5-1 4 4 0 6 3, A (t^fa-i 




1-6 




11. 6fi. 1 9 9 3 (1 1. 0 6. 9 3) 






mm, mi] 























«SPCT/ISA/2 10 (m2-<~-^<Dm^) (1 9 9 8^7^) 



■*» AVAILABLE COPY 



